Estimation of evapotranspiration (ET) parameters is essential for understanding crop water requirements and to find out the ground water recharge. In situ data collection procedures are generally adopted to measure the parameters required to find ET. Latest remote sensing technologies accompanied by newly launched satellite datasets can supplement the field data collection and analysis by finding out some of the parameters such as land surface temperature, normalized difference vegetation index (NDVI), albedo, emissivity, etc. The Upper Ganga Canal Command Area (UGC) lying between two rivers Ganga and Yamuna situated between two states, namely Uttarakhand and Uttar Pradesh in North India is selected as the study area for this research work. Operational Simplified Surface Energy Balance (SSEBop) method is used to derive high resolution (10m) ET map for the Upper Ganga Canal Command Area. Sentinel-2 multi spectral images were used to derive land use, land cover (LU/LC) maps, NDVI, albedo, etc. Downscaled Landsat 8 images were used to derive land surface temperature of the command area.
INTRODUCTION
Evapotranspiration is the key component of hydrological cycle. It helps to know about climate change, land use, water budget and irrigation. It transfers large volumes of water and energy, in the form of latent heat) from the soil (evaporation) and vegetation (transpiration) into the atmosphere (Yan et al.,2018) . Traditionally, ET from agricultural fields has been estimated by multiplying the weather-based reference ET by crop coefficients (Kc) determined according to the crop type and the crop growth stage.
Estimation of evapotranspiration by remote sensing became popular in recent years since it is less expensive than using ground measurement e.g. eddy covariance and requires less ground data. Several methods on surface energy balance models are available to find ET e.g. S-SEBI, SEBS, SEBAL ,METRIC etc. (Roerink et al., 2000 Su, 2002 Bastiaanssen et al., 1998 Allen et al., 2007 . Senay et al. (2013) introduced Operational Simplified Surface Energy Balance (SSEBop) approach. to produce a seamless ET across image-scenes using remotely sensed thermal data and model-assimilated weather fields.
With advancement in the field of remote sensing, application of new satellites, such as Sentinel-2 is progressively increasing for providing new possibilities of getting better understanding of the hydrological processes at a higher spatial-temporal resolution. Kyalo 2017 used SEBS method for estimating ET by using Sentinel data with moderate resolution MODIS data for Land surface temperature(LST).
In this paper Sentinel data were used together with higher resolution Landsat 8 data (100m) instead of MODIS (1000m) for LST to derive actual evapotranspiration of UGC command area by using a new technique "SSEBop method". The main objectives of the study are to (1) use Sentinel 2 images to produce annual ET for the entire UGC command area for June month of 2018. (2) Use downscaled Landsat 8 data to find out LST. (3) Evaluate the performance of Sentinel 2 derived ET using gridded datasets obtained from IMD.
STUDY AREA AND DATA COLLECTION
The Upper Ganga Canal Command Area (Figure 1) is located between about 26°30´ N -30°15´N latitude and 77°30´E -81°E longitude and has an area of 1000000 hectare. It is covered by Ganga river in north, Yamuna river in South, Lower ganga Canal in east and Haridwar district in west. It is spreaded in two state of india namely Uttarpradesh and Uttrakhand For estimating ET by SSEBop method, data is required mainly Sentinel 2 and Landsat 8 data for image processing. The sources for these satellites data are given in Table 1 
Where  = Surface reflectance of sentinel-2 bands Landsat 8 images were downloaded from USGA. Land Surface temperature was obtained by using a modified equation (from Allen et al., 2007) . LST data were downscaled from 100m to 10m spatial resolution.
where, K1 and K2 = Prelaunch calibration constants ε = Surface emissivity derived from equation 3. Rc = Corrected thermal radiance using mean values for path radiance, narrow band downward thermal radiation, and narrow band transmissivity of air (Wukelic et al., 1989) Meteorological data (Tmax, Tmin, wind speed, relative humidity, sunshine hrs, total column water vapor and precipitation) were collected from Indian Meteorological (FAO, 1992) . Cropwat was also used for getting actual evapotranspiration of kharif season crops in UGC area for validation purpose (Table 2 ). Based on LST and solar radiation , Net radiation is derived by following relationship. Finally actual evapotranspiration is calculated by SSEBop method given by Senay et al. (2013) .
where Ts = Satellite-observed land surface temperature of the pixel whose f ET is being evaluated on a given image date.
Th and Tc = Estimated Ts at the idealized "hot/dry" and "cold/wet" reference point.
The difference between Th and Tc is simply the dT. Table 2 . Highest ET value of sugarcane in June month is 13.5 mm/day was estimated by cropwat that is very near to the highest value obtained by SSEBop method.
CONCLUSIONS
This study was attempted to examine the SSEBop method for mapping spatial variation of actual evapotranspiration over Upper Ganga Canal Command Area. The technique uses Sentinel 2 and Landsat 8 satellite imagery and the SSEBop algorithm to estimate daily ET for June 2018. The actual evapotranspiration (ET ) was estimated using SSEBop were compared with Flux coverance data. Validation showa a good corelation between estimated and measured data. Agriculture terrace shows the highest evapotranspiration (12.96 mm day ) as compared to other land covers. However, the method suggested that in case of scarce ground base data SSEBop technology can serve a quick tool to estimate ET and Instead of Low resolution TIR from Modis satellite data, high resolution TIR from Landsat can also be utilised to estimate ET efficiently.
